The differentiation between normal and abnormal changes in conventional electrocardiography is substantially improved by consideration of normal age trends. For clinical application of spatial vectorcardiography, consideration of age trends is equally important. On This investigation was supported in part l)y research grants H-2071 from the National Heart Institute, U. S. Public Health Service, and the iMinnesota Heart Association. 100 stereovector electrocardiographic system,3 eliminates, at least theoretically, the effect of positional changes on magnitude, and also the direction is more precisely defined. Although the present methods of spatial-vector analysis fall somewhat short of this goal,4 spatial vector analysis permits a synthesis of information that cannot be readily obtained from the conventional interpretation of single leads, and it also drastically reduces the number of items to be analysed. 
INT A previous study,1 highly significant statistical differences in most conventional electrocardiographic items were found between a group of 157 normal men from 18 to 25 years and 233 men from 45 to 54 years. Consideration of age trends, of course, is as important for clinical application of spatial vectorcardiography as for (onventional electrocardiography, and specific information appeared to be desirable.
The only study on changes of spatial QRS and T vectors with age is that by Abildskov,2 who compared the maximum instantaneous QRS and T vector projections in the frontal and sagittal planes between 75 young adults (from 22 to 88 years) and 114 older subjects (from 40 to 73 years). The group means in some of the items were considered to be significantly different, but no statistical evaluation of the mean differences between the two age groups was made. Furthermore, the vector projections on This investigation was supported in part l)y research grants H-2071 from the National Heart Institute, U. S. Public Health Service, and the iMinnesota Heart Association. 100 stereovector electrocardiographic system,3 eliminates, at least theoretically, the effect of positional changes on magnitude, and also the direction is more precisely defined. Although the present methods of spatial-vector analysis fall somewhat short of this goal,4 spatial vector analysis permits a synthesis of information that cannot be readily obtained from the conventional interpretation of single leads, and it also drastically reduces the number of items to be analysed. In contrast to our results, Abildskov found the average orientation of the T vector farther posteriorly in the older men. No satisfactory explanation for this discrepancy can be given, but several factors might be involved. It is unlikely that the discrepancy is due to a different definition of spatial vectors: mean vectors in this study and instantaneous maximum vectors in Abildskov's series. A high correlation between instantaneous maximum and mean vectors were found in a recent study.8 Of greater importance may be the different lead system,9 particularly since the location of the anteroposterior vector was determined by Abildskov from the sagittal plane projection and, in this study, from the horizontal plane projection, which appears to be more directly related to rotation around a vertical axis. The correlation for the total group of 178 men (r = .358) was of high statistical significance (p = <.001). The correlation between QRS-Mag and T-Mag was somewhat lower in the group of younger men (r = 0.228), but still statistically highly significant (p = 0.01).
The relationship between QRS-Mag and T-Mag can be expressed by the regression equations, calculated with the method of the least squares. The equations were T-Mag = 2.090 + 0.132 (QRS-Mag) for the older group, and T-Mag = 3.148 + 0.075 (QRSMag) for the younger group. The slope (0.132 and 0.075, respectively) was not significantly different in both groups. Although the correlation between QRS-Mag and T-Mag is statistically highly significant, it is too low to be used for individual prediction. In view of this situation, the ratio of the magnitude of the (Y) and Older (0) Adults All items of vector analysis (magnitude, azimuth, elevation of the mean QRS and T vectors, and the angle between these vectors) showed highly significant differences between the group means.
In the older men, both the QRS and T vector were rotated more anteriorly (larger azimuth angle), and were more elevated, their magnitude was smaller, and the angle between the vectors was larger than in the younger men. In reply to a questionnaire, 29 of 31 patients classified themselves as better and 7 reported relapses due to heart failure or manifestations of the postcommissurotomy syndrome. Twenty of the patients, have some persistent limitation, 15 required daytime periods of rest, and all but 4 still required some form of medication. The most common limiting symptom was exertional dyspnea for 19 patients and ease of fatigue for 15 patients. Prior to operation 17 of the 31 patients could do full-time work, but all but 3 of them had some limitation with exertion; following operation 24 patients could work full time, and 15 instead of 3 had no limitations with effort. Prior to the operation 11 patients were totally disabled; this was the case in only 3 following surgery. Following surgery the murmur of mitral stenosis never disappeared although it was often less intense. The frequency of mitral insufficiency as determined by auscultation increased from 13 to 15 patients after surgery whereas atrial fibrillation decreased from 16 to 11 patients.
Exercise tolerance tests were possible in 29 patients. Following operation 26 were able to walk 10 minutes in contrast to 21 preoperatively, normal respiratory efficiency was achieved by 10 in contrast with 7 prior to surgery, and a normal physical fitness index score was made by 15 patients as compared with 9 previously.
There was correlation of subjective improvement with objective evidence in only 55 per cent of the patients. The authors express the belief that for some patients the term "better" describes a change in attitude toward their disease and disability, rather than improvement in cardiorespiratory function. This change in attitude may result from many factors including the positive, enthusiastic approach of the surgeon and careful medical supervision. The increase in the mean physical fitness index in the group of patients reported here was hardly greater than that in a similar group of patients studied in the same laboratory and treated only by medical therapy. The problem of differentiating patients with myocardial insufficiency from those with mechanical block at the mitral valve makes evaluation of response to treatment difficult. ROSENBAUM
